Results
In all patients the original tracing consisted of a small spike obtained during the fine needle penetration of the variceal wall followed by a plateau reflecting the intravascular oesophageal variceal pressure and another spike during retraction of the needle. A paravasal position of the needle was immediately visible by a sharp increase in the pressure recorded due to the minimal compliant capillary perfusion system used. In this way the correct position of the needle could be indentified without any difficulties.
In some patients the same variceal column was punctured at different distances between 1 and 12 cm from the cardia. There were no differences in the pressure values obtained. Therefore we chose to carry out the puncture at 10 cm above the cardia in all the patients.
In the oesophageal lumen as well as in the variceal lumen respiratory pressure alterations amounting to approximately 4 mmHg (Fig. 1) were recorded. The pressure obtained intraindividually in each of the three different varices were nearly identical varying between 19-0±2-0 and 19*7±2X1 mmHg (Fig. 2) . Individual pressure values ranged from 12-28 and even 44mmHg in one single patient (Fig. 3) . The basal intravascular oesophageal variceal pressure (Fig. 4) Though at least three variceal punctures were undertaken on each patient only minute amounts of blood were delivered from the site of the puncture. Although only two patients underwent sclerosing therapy after intravascular pressure recording neither further haemorrhage nor other
The described procedure for direct determination of the intravascular oesophageal variceal pressure proved to be a safe and simple method. The fact that the pressure within any visible varix of one patient reliably reflects the individual intravascular oesophageal variceal pressure allows the procedure to be performed in a short period of time. Thus the discomfort for the patient hardly exceeds that of a routine oesophagoscopy. The strength of the procedure lies in the fact that it can be easily undertaken by any investigator familiar with the endoscopic techniques and that the technical equipment required is easily available and presumably already present in most community hospitals.
Other methods for indirect estimation of the variceal pressure such as measurement of the wedged hepatic and the portal pressure are risky for the patient and presumably not sufficient for exact determination of the variceal pressure itself.'6'9 The indirect endoscopic manometry of oesophageal varices using a pneumatic pressure sensor fixed at the tip of a special endoscope2" 21 recently aided by the inflation of a balloon proximal to the pressure sensor22 requires expensive, not commercially available equipment, and the results of this method may depend on the compliance of the variceal wall tissue. A further endoscopic procedure reported by McCormack23 permits detection of the blood flow in the varices, but does not obtain intravascular pressure. In contrast, our data outline the sensitivity, reproducibility and last but not least the safety of the procedure described in the paper. Furthermore, the data obtained by this The measurement of intravascular oesophageal variceal pressure also provides a most reliable tool for examining the effect of drugs on the variceal pressure. In this study glyceryltrinitrate was shown to lower the intravascular oesophageal variceal pressure to approximately 50% of baseline values. In contrast, earlier studies dealing with the effect of glyceryltrinitrate on portal hypertension yielded conflicting results'1-4 which might at least in part be explained by the different methods used. Because of the short half life time of approximately five minutes in plasma24 the reported effects of glyceryltrinitrate are transient and therapeutic applicability certainly depends on maintenance of appropriate drug levels. We, therefore, used intravenous infusion of glyceryltrinitrate (5 mg/h) in two patients and were able to control their severe bleeding from varices just below the cardia in the presence of oesophageal varices grade III and pronounced gastric varices, after the application of a Linton-Nachlas tube was not effective. In these patients intravascular oesophageal variceal pressure dropped from 24 and 22 mmHg to 4 and 8 mmHg respectively under intravenous glyceryltrinitrate treatment.
These preliminary results warrant further studies including a greater number of patients to define the exact role of glyceryltrinitrate in the treatment of acute variceal haemorrhage. Furthermore, the impressive effect of glyceryltrinitrate by lowering intravascular oesophageal variceal pressure as shown in our study should induce evaluation of the possible effect of longer acting nitrates on intravascular oesophageal variceal pressure and on the recurrence rate of variceal haemorrhage.
